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(54) [»^<0*M M^3a*^T^b3S**^*<Z>«jt*S* 



(57) [£Jft] 

[«/£] Sufofc, «fef&ffl£LTS*IfcT?4 : 1 
£1 : l<7>«BBBOT2 03.iMgAl 2 04 &Y2O3. H-MgAhO* +Si 
3 Ni ©ill^ 100wt%<hLT4~8wt%i: > YzOs+Mg 
AI2O4 +Si 3 .N 4 O^fifi^r 100wt%chLT SiC£10— 20 
wt*££*ir«ft»*&*J3U KrtJW*:€1700-1800 

M^61000 , C(Dffitflfi^t 900~1100MPa 
©IBS T? > # K lOOOTC ©¥^HS^900MP a &"F S ^ R 
fiAttfttt SiaN* -SiC *'&#S^tt<0«fi&<»*C 
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1 

n»*Bi] sunt, mmmmthxmmitT4 : 

: lOlSH^YzOi ^MgAhO^ &Y20s.+MgAl204 
+ShN 4 <DmMm% 100wt%£LT4~8wt%£, Y 2 0 3 
+MBAI2O4 +ShN 4 cD#££fi£ 100wt%£LT SiC£10 
~20wt*££^frjl^*£j£7£U KJ*^S1700- 

fiK«H^#H«E6*S1000StEK±fcffffiLr, 

[0 0 0 1] 
[0 0 0 2] 

— ftBfcfck Sis.N4»*i: SiC»*©tt&»**#y b 

^t;V3^s> f *jd*5WI¥ ith ns gHft£*40wt % 

OT© Si 3 N 4 — SiC ^^^1550-1730t:cO^TUtI 
[0 0 0 3] 

l&m&M&L&St-rzmM Httfc, sun -SiC 
¥ 1 -298069#&«T fcr;!^^ Fifl/K##bT#£ 

t«»i&^«^#J»^*S, ^uT, Z(D<k 

i 3 .N 4 -sic *-&#s»«t«i3ie*r5*fe&8ft-rs2:i: 

[0 0 0 4] 

ffcTS&fcfc, SUfci:, SMe8S*!li:LT*«JfcT4 : 
ljfckl : ICDIBHCOY2O3 ^MgAh04 SYaOs+MgAhfc 
+S13N4 100wt%«hl.T4~8wt%t, Y2O3 

+MgAl 2 0< +SisN4 ©^M£100vt%<hUTSiC£10~ 
20wt*££«ffi^»?fcSJS?&U »J«JW££1700--18 

[0005] *»B©*fto*i co#*«K. ttJRBM(£ 

LTY2O3 <hMgAl 2 04 &ffiViSjfetC»S 0 IiniCJcfl Sis 
N 4 -SiC M&fa<DMfe>&&fa±^Z>c MgAl 2 0 4 MgO£ 



(2) #W4-2 6 0 6 6 9 

2 

^\ Y 2 0 s ^MgAl 2 04 M*JtT4 : 1-1 : l©|BSIt 
U ^CQ-^ftlte Sisto +Y 2 0 3 +MgAl 2 04 <Z*Sfi 100 
wt%tcMb4-8wt%^T^o ftHlftJHcOS^&Vii 
*«fc»Hrrr* *&*T€f*i:1000 < C!fcflE«T©JKH 
Y 2 0 3 ^MgAl2 04 ©fiftjfcj&*4 : 1 J; 
0 Y a Oa ^t*i j|j-r ^ ^JRWtcSSme*^ l : l £DfcY 2 0 3 . 

t-€frioooi3aia&ws"pr*. 

[0 0 0 6] Sisfo, Y 2 0s, MgAlaO^COWSIKfBFK 

* L < teO. 1 -0. 4 jum. |ffi&te&«^itt8«»T100p 
pm^T> Y2O3., MgAbO* KtiO. 6 /zm^T, 
L<tt0. 1—0. 4 wm, j|«af«99.9«a±T?**, 
[0 0 0 7] jSMf* SiC»*fck SiaNi+YsOsL 

+MgAl 2 0 4 ©#gmg lOOwtSSfc^U 10~20wt%GD$M 
SU.N4 fc^fb SiC^jS^S^JuT^^ttrJ; 

20 lllftiifelTt^, YzOa-MgAUO* « Si.Ni 

iCtt»SL<ttO. Um^iT, J; W^L< ttO. 05/xm 
aT088T, 99.9%JK±0tt*&#i^5££#M£b 

[0008] si 3 Nd, sic, ftttiMH©a'&* mm-mm 

(Djjm~(?£< , JftMW{Ctt300MPaSS CDJE*TJEE»IS^ 

5» [0 0 0 9] *««©*2©»«tt, j»tt**tbT* 

1700~1800 c CcO«H"e^ffi*lteL,^ ^M^T^XJE 
£1000MJE£U:K:#JEU ^jftJBTSZIifc**. £© 

[0010] *MaiflEtti700'- isoot:coieHT*s 0 M 

t L TSfiRtflOOOICgiK^ttT'r* ^ S T ^> 

±, a«riooo-2ooo^jBEJc»Hi/> Hi;fiftT?*s»rr 

So *f£BJra<i, 2KD*«Bfcj;r3aStfc«*098-99X 

nmm\zm^vr^\ fir, *»w»^xff«Bn?» 
[0011] *«^©A'ttfc<tntf, afi^sioooTc* 

5<7 T?<D4jftfttf3affia* 900-1100MPa CO$gpiT, «pfcl000 
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(3) #W4- 2 6 0 6 6 9 

3 4 

x:<D¥^mfimowa&T&£>zfc^mmm3m<D su. *fpmmi&zi£it. summit s'c/min , mmumz 

& -sic m&mmzn&o wm y &4ma^xizokgf/cm* ci^h) con 2 mm^ 

[0012] tt, ^o&mi \z^-?mmmti±T+mft i5kgf/cm 2 

3 N4-sic (DM'm^wn&ftv hzfu^iz&zirizMm izteztttom- tomtit* 

3, MgAhOi-eH^^^Tt-^^^if^^}^ (JIS R 1601) % iUffi^fttf^ (JIS R 1604, 

n&sic &mmi<rzz.t\z&Q, mz siw sun* mm +) fttfttMBtttt uis r 1607, sepb&) £?ttebT 

tttffiUU 1000t:3BKjWfflft«flefcM«LTftTL3te i<? HHttSTSftfcBMSaiWSTftl/TffctT 

[0013] ^m^it^i^ e> ^mtttf e> tifr a miumonmt 

immvn surname pf«meo. 2 /A m, ^m^m^ is, nwa 5 t, wwwwirc**. 

Ei30ppm . afis*SIS 100%) fcSl2««^<i:LTjR ft^f3lflE0«M««ttt^n©«Hfea»T? 80MPa& 

; ^7XYCVD^ it^ffi»7m 2 / T\ lOOOt^ 50MPa^T^^ofc 0 'JlttMOttft NO. 2 

g, ¥^*mo.03tfnu «*99.9tt, 100 ©*IB#»IB&TEMfcT»IBfofa*b&IS*. 

^99.9%) , MgAh0 4 »* (WttffO. 3 am, mm ftft*tt*ili#©*fta*Ott**fctt#3ajftfc:^ 

9.9%) ©SUnSS^l (C^Tck'5S;Jfij* b e®'&(SiaLN4 lTl^:t«T^L 8B<Z> SiCtt Sis.N<3& 

$S#-;i^;i<) Lfc&ffi^£200kgf/cin 2 C0j£^TjJU a? ft£t>#£LTt>fc B 

jEi&TPU ^-©^#:*|»^AIC^8&*^X«C IP [0 0 14] 

mim&m \zx 3oookgf/cm 2 o&jjxm&vfco turn 
^©j*?w*ftait^"r*#T?N« swat*®* 

a*w «mmqji sjcsjsmi in&£# N a ff^ ittifsfc&CNFso rami «we« 

V 2 0 3 - H9Af z 0, CC] [kflf/cn a ] 1000*0 [WW'] CMP J 

J±«flL1 3. ON 3, 054 0% 1750 _ . 2000 110p...8«: 5,9 99,8..... 

JfctEHW:* 3.0% 3.0% 5% 1750 2000 1070_.860 5._7 

m&i'l 3. M 3.0% 10X 1750 2000 ..JPM_„9B0 B..3 99,2 

'gtt&l 2 1. 0% 3,0% 15% 1750 2000 1080_ 1060 6.J 99/2 

M*ri""i"oi""iSfi" 2ox Vnb iwj..;— -BP—JDSl M-A 

ttSttflli 4. OX 4. OK 25X 1800 2000 &40 580 6.4 95.1 

JtKflM 1.5% 1.5% 10X 1800 2000 570_260 3._3 91.2 

mMm 4 " " 1." ox" " " " i ". b% i ox i "abb 2000 .... go „ wo 5.J 98.6. 

^W"5""Y6x""2LW5 IQX" * 1800 2000 Mfl" 950 5.J JK,_9_ 

**KW"B"""i."oi""'i'(Ms" 15X Yaob" 2060 wo 940 6.1 sb.1. 

~ *2UH 3.0% 15% 1750 2000 JP?LjM 6-J 99,2. 

gj^J5""i"W"""iS' 15% 1800""" 2000 990 610 6.2 98. 1 

J&tti 7 B. 0X ZCBC" 15X 1750 2000 970 940 6.0 98. 8 

ni&MV"'i"m " 4.0% 15X 17*50 2000 VdBD 930 5.B 99.4. 

Jt«W:6 5. OS 5. OX- 15X 1700 2fl"o"6 , ifeb 600 6. 6 99. 4 

m&m 2 3. ox iox isx 1750 2000 iwo 1060 §.j 99,2 

SSttfl""Toji" 3.0% 15X 1750 1 000 1060 1010 6.7 t _99,0 

jjjfeffU 3,"bx" " " 3. 0% 15% "1750 500 870 510 5.1 96.5 

3.0% 3,0% 15% 1650 2000 740 470 4.2 94.4 

mmi iox 3.o% m Vtm 2006 M ?>,6 

^iW 2""i"S" ""iS ""l"5X" 1750 »)06 1080 1060 6.8 99.2 

SiNtO 3.6% 10% 15% 1800 2000 980 930 6.1 98.0 

jj^J :9' "3.0% ' 3. 0% 15% 1850 gOO'6 BTO 510 7.3 W>5 



[0 0 15] 



[■1] SH6«co«a8©»fi • 
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#M¥4- 2 6 0 6 6 9 
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ABSTRACT: 

PURPOSE: To enable the densification of a hardly sinterable Si3N4-SiC material 
using a high- pressure gas sintering process and to obtain a composite material 
having high strength at a high temperature without restriction of its shape by using 
a sintering assistant consisting of Y203 and MgA1204 at a specific ratio. 

CONSTITUTION: The objective composite material can be produced by (1) 
forming a mixed powder containing (A) Si3N4, (B) 4-8wt.% (based on Y203 
+MaA1204+Si3N4) of a sintering assistant consisting of Y203 and MgA1204 at a 
weight ratio of (4-1): 1 and (C) 10-20wt.% of SiC, (2) heating the formed article at 
1700-1800°C to effect the preliminary sintering and (3) increasing the ambient 
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pressure to > 1,000 atm at a temperature within the above range without using a hot- 
press to effect the main sintering of the product. The sinterability of the Si3N4-SiC 
composite material can be improved by the use of the above sintering assistant to 
obtain a composite material having high strength at a high temperature, i.e., the 
four-point bending strength of 900-l,100MPa between room temperature and 1000° 
C and especially the average strength of >900MPa at 1000°C. The dense sintering 
cannot be achieved when the amount of the sintering assistant is too small or the 
amount of Y203 is increased beyond the above range. The 1000°C strength is 
lowered when the amount of the sintering assistant is too high or the Y203 is less 
than the above range. 
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